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SEQUENCE LISTING 



<110> KURODA, Masaharu 

<120> Plant with Reduced Protein Content in Seed, Method of 
Constructing the Same and Method of Using the Same 

<130> 59150-8035 

<140> 10539992 
<141> 2007-12-07 



<15 0> PCT/JP20 03/ 015753 
<151> 2003-12-09 

<150> JP 2002-369700 
<151> 2002-12-20 

<160> 118 

<170> Patentln version 3.3 

<210> 1 

<211> 617 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine RM9 
<400> 1 

gcaaaagcat aagaactaga aacccaccac aatgaagatc attttcttct ttgctctcct 60 

tgctattgct gcatgcagtg cctctgcgca gtttgatgct gttactcaag tttacaggca 120 

atatcagctg cagccgcatc tcatgctgca gcaacagatg cttagcccat gcggtgagtt 180 

cgtaaggcag cagtgcagca cagtggcaac ccccttcttc caatcacccg tgtttcaact 240 

gagaaactgc caagtcatgc agcagcagtg ctgccaacag ctcaggatga tcgcacaaca 300 

gtctcactgc caggccatta gcagtgttca ggctattgtg cagcagctac ggctacaaca 360 

gtttgctagc gtctacttcg atcagagtca agctcaagcc caagctatgt tggccctaaa 420 

catgccgtca atatgcggta tctacccaag ctacaacact gctccctgta gcattcccac 480 

cgtcggtggt atctggtatt gaattgtagc agtatagtag tacaggagag aaaaataaag 54 0 

tcatgcatca tcgtgtgtga caagttgaaa catcggggtg atacaaatct gaataaaaat 60 0 

gtcatgcaag tttaaac 617 

<210> 2 

<211> 156 

<212> PRT 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine RM9 
<400> 2 

Met Lys lie lie Phe Phe Phe Ala Leu Leu Ala lie Ala Ala Cys Ser 
15 10 15 

Ala Ser Ala Gin Phe Asp Ala Val Thr Gin Val Tyr Arg Gin Tyr Gin 
20 25 30 



Leu Gin Pro His Leu Met Leu Gin Gin Gin Met Leu Ser Pro Cys Gly 

35 40 45 

Glu Phe Val Arg Gin Gin Cys Ser Thr Val Ala Thr Pro Phe Phe Gin 

50 55 60 

Ser Pro Val Phe Gin Leu Arg Asn Cys Gin Val Met Gin Gin Gin Cys 
65 70 75 80 

Cys Gin Gin Leu Arg Met lie Ala Gin Gin Ser His Cys Gin Ala lie 

85 90 95 

Ser Ser Val Gin Ala lie Val Gin Gin Leu Arg Leu Gin Gin Phe Ala 

100 105 110 

Ser Val Tyr Phe Asp Gin Ser Gin Ala Gin Ala Gin Ala Met Leu Ala 

115 120 125 

Leu Asn Met Pro Ser lie Cys Gly lie Tyr Pro Ser Tyr Asn Thr Ala 

130 135 140 

Pro Cys Ser lie Pro Thr Val Gly Gly lie Trp Tyr 
145 150 155 

<210> 3 

<211> 601 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine RMl 
<400> 3 

aggaagcata gtagtagaat cctacaaaaa tgaagatcat tttcgtattt gctctccttg 60 

ctattgttgc atgcaacgct tctgcacggt ttgatgctct tagtcaaagt tatagacaat 120 

atcaactaca atcgcatctc ctgctacagc aacaagtgct cagcccatgc agtgagttcg 180 

taaggcaaca gcatagcata gtggcaaccc ccttctggca accagctacg tttcaattga 240 

taaacaacca agtcatgcag caacagtgtt gccaacagct caggctggta gcgcaacaat 300 

ctcactacca ggccattagt agcgttcagg cgattgtgca gcaactacag ctgcagcagg 360 

tcggtgttgt ctactttgat cagactcaag ctcaagctca agctttgctg gccttaaact 420 

tgccatccat atgtggtatc tatcctaact actacattgc tccgaggagc attcccaccg 480 

ttggtggtgt ctggtactga attgtaatag tataatggtt caaatgttaa aaataaagtc 54 0 

atgcatcatc atgcgtgaca gttgaaactt gatgtcatat aaatctaaat aaactcgtgc 60 0 

c 601 

<210> 4 

<211> 156 

<212> PRT 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine RMl 
<400> 4 

Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys Asn 

15 10 15 

Ala Ser Ala Arg Phe Asp Ala Leu Ser Gin Ser Tyr Arg Gin Tyr Gin 

20 25 30 

Leu Gin Ser His Leu Leu Leu Gin Gin Gin Val Leu Ser Pro Cys Ser 

35 40 45 

Glu Phe Val Arg Gin Gin His Ser lie Val Ala Thr Pro Phe Trp Gin 

50 55 60 

Pro Ala Thr Phe Gin Leu lie Asn Asn Gin Val Met Gin Gin Gin Cys 
65 70 75 80 



Cys Gin Gin Leu Arg Leu Val Ala Gin Gin Ser His Tyr Gin Ala lie 

85 90 95 

Ser Ser Val Gin Ala lie Val Gin Gin Leu Gin Leu Gin Gin Val Gly 

100 105 110 

Val Val Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Ala Leu Leu Ala 

115 120 125 

Leu Asn Leu Pro Ser lie Cys Gly lie Tyr Pro Asn Tyr Tyr lie Ala 

130 135 140 

Pro Arg Ser lie Pro Thr Val Gly Gly Val Trp Tyr 
145 150 155 

<210> 5 

<211> 766 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 5 

ttgcttcttc ccgtcctccc cgcttgggct cttgggcgcc cgttccgggc gccccctccc 60 

tcctccctcc gcggtacccg gccgcctcac tcctctgctg gacccccggc cgccccgggc 120 

cgcgccccat cccggtgcgc gacccatcgt tcacacagtt caagcattat acagaaaaat 180 

agaaagatct agtgtcccgc agcaatgaag atcattttcg tctttgctct ccttgctatt 240 

gctgcatgca ggcctctgcc gagtttgatg tttttaggtc aaagttatag gcaatatcag 300 

ctgcagtcgc ctgtcctgct acagcaacag gtgcttagcc catataatga gttcgtaagg 360 

cagcagtatg gcatagcggc aagccccttc ttgcaatcag ctgcatttca actgagaaat 420 

aaccaagtct ggcaacatca ggctggtggc caacaatctc gctatcagga cattaacatt 480 

gttcaggcca tagcgtacga gctacaactc cagcaatttg gtgatctcta ctttgatcgg 540 

aatcaggctc aagctcaagc tctattggct tttaacgtgc catctagata tggtatctac 600 

cctaggtact atggtgcacc cagtaccatt accacccttg gcggtgtctt gtaatgtgtt 660 

ttaacagtat agtggttcgg aagttaaaaa taagctcaga tatcatcata tgtgacatgt 72 0 

gaaactttgg gtgatataaa tagaaataaa gttgcctttc atattt 766 

<210> 6 

<211> 149 

<212> PRT 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 6 

Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Ala Ala Cys Arg 

15 10 15 

Pro Leu Pro Ser Leu Met Phe Leu Gly Gin Ser Tyr Arg Gin Tyr Gin 

20 25 30 

Leu Gin Ser Pro Val Leu Leu Gin Gin Gin Val Leu Ser Pro Tyr Asn 

35 40 45 

Glu Phe Val Arg Gin Gin Tyr Gly lie Ala Ala Ser Pro Phe Leu Gin 

50 55 60 

Ser Ala Ala Phe Gin Leu Arg Asn Asn Gin Val Trp Gin His Gin Ala 
65 70 75 80 

Gly Gly Gin Gin Ser Arg Tyr Gin Asp lie Asn lie Val Gin Ala lie 

85 90 95 

Ala Tyr Glu Leu Gin Leu Gin Gin Phe Gly Asp Leu Tyr Phe Asp Arg 
100 105 110 



Asn Gin Ala Gin Ala Gin Ala Leu Leu Ala Phe Asn Val Pro Ser Arg 

115 120 125 

Tyr Gly lie Tyr Pro Arg Tyr Tyr Gly Ala Pro Ser Thr lie Thr Thr 

130 135 140 

Leu Gly Gly Val Leu 
145 

<210> 7 

<211> 717 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 7 

gttccgggcg cccccctccc tcctccctcc gcggtacccg gccgcctcac tcctctgctg 60 

gacccccggc cgccccgggc cgcgccccat cccggtgcgc gccccatcgt tcacacagtt 120 

caagtattat acagaaaaat agaaagatct agtgtcccgc agcaatgaag atcattttcg 18 0 

tctttgctct ccttgctatt gctgcatgca gcgcctctgc gcagtttgat gttttaggac 240 

aaagttatag gcaatatcag ctgcagtcgc ctgtcctgct acagcaacag gtgcttagcc 300 

catataatga gttcgtaagg cagcagtatg gcatagcggc aagccccttc ttgcaatcag 360 

ctgcatttca actgagaaac aaccaagtct ggcaacagct cgcgctggtg gcgcaacaat 420 

ctcactatca ggacattaac attgttcagg ccatagcgca gcagctacaa ctccagcagt 480 

ttggtgatct ctactttgat cggaatctgg ctcaagctca gttggctttt aacgtgccat 540 

ctagatatgg tatctaccct aggtactatg gtgcacccag taccattacc acccttggcg 600 

gtgtcttgta atgtgtttta acaaggtata gtggttcgga agttaaaaat aagctcagat 660 

atcatcatat gtgacatgtg aaactttggg tgatataaat agaaataaag ttgtctt 717 

<210> 8 

<211> 148 

<212> PRT 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 8 

Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Ala Ala Cys Ser 

15 10 15 

Ala Ser Ala Gin Phe Asp Val Leu Gly Gin Ser Tyr Arg Gin Tyr Gin 

20 25 30 

Leu Gin Ser Pro Val Leu Leu Gin Gin Gin Val Leu Ser Pro Tyr Asn 

35 40 45 

Glu Phe Val Arg Gin Gin Tyr Gly lie Ala Ala Ser Pro Phe Leu Gin 

50 55 60 

Ser Ala Ala Phe Gin Leu Arg Asn Asn Gin Val Trp Gin Gin Leu Ala 
65 70 75 80 

Leu Val Ala Gin Gin Ser His Tyr Gin Asp lie Asn lie Val Gin Ala 

85 90 95 

lie Ala Gin Gin Leu Gin Leu Gin Gin Phe Gly Asp Leu Tyr Phe Asp 

100 105 110 

Arg Asn Leu Ala Gin Ala Gin Leu Ala Phe Asn Val Pro Ser Arg Tyr 

115 120 125 

Gly lie Tyr Pro Arg Tyr Tyr Gly Ala Pro Ser Thr lie Thr Thr Leu 

130 135 140 

Gly Gly Val Leu 



145 



<210> 9 

<211> 650 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 9 

cttccccgtc gggcccggcc ccggccctcg cctatccgcc tcctcccccc gcgcccttca 60 

ccactcccaa cccagctccc tttctccacc taccggcccc atccttctca caactcaaac 120 

attacagcga aagcataaca actagaatcc taccacaatg aagatcattt tcttctttgc 180 

tctccttgct gaagctgcat gtagcgcctc tgcgcagttt gatgctgtta ctcaagttta 240 

caggcaatat cagctgcagc aacagatgct tagcccatgc ggtgagttcg taaggcagca 30 0 

gtgcagcaca gtggcaaccc ccttcttcca atcacccgtg tttcaactga gaaactgcca 360 

agtcatgcag cagcagtgct gccaacagct caggatgatc gcgcaacagt ctcactgcca 420 

ggccattagc agtgttcagg cgattgtgca gcagctacag ctacaacagt tttctggcgt 480 

ctacttcgat caggctcaag ctcaagccca agctatgttg ggcctaaact tgccgtcaat 540 

atgcggtatc tacccaagct acaacactgt ccctgagatt cctaccgtcg gtggtatctg 600 

gtactgattg acgagataga gacagggaaa taagcatgat catcggggct 650 

<210> 10 

<211> 149 

<212> PRT 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 10 

Met Lys lie lie Phe Phe Phe Ala Leu Leu Ala Glu Ala Ala Cys Ser 

15 10 15 

Ala Ser Ala Gin Phe Asp Ala Val Thr Gin Val Tyr Arg Gin Tyr Gin 

20 25 30 

Leu Gin Gin Gin Met Leu Ser Pro Cys Gly Glu Phe Val Arg Gin Gin 

35 40 45 

Cys Ser Thr Val Ala Thr Pro Phe Phe Gin Ser Pro Val Phe Gin Leu 

50 55 60 

Arg Asn Cys Gin Val Met Gin Gin Gin Cys Cys Gin Gin Leu Arg Met 
65 70 75 80 

lie Ala Gin Gin Ser His Cys Gin Ala lie Ser Ser Val Gin Ala lie 

85 90 95 

Val Gin Gin Leu Gin Leu Gin Gin Phe Ser Gly Val Tyr Phe Asp Gin 

100 105 110 

Ala Gin Ala Gin Ala Gin Ala Met Leu Gly Leu Asn Leu Pro Ser lie 

115 120 125 

Cys Gly lie Tyr Pro Ser Tyr Asn Thr Val Pro Glu lie Pro Thr Val 

130 135 140 

Gly Gly lie Trp Tyr 
145 

<210> 11 

<211> 629 

<212> DNA 

<213> Oryza sativa 



<220> 

<223> 13kD prolamine 



<400> 11 

cgttgaagca tagtagtaga atcctacaaa aatgaagatc attttcgtat ttgctctcct 60 

tgctattgtt gcatgcaacg cttctgcacg gtttgatgct cttagtcaaa gttatagaca 120 

atatcaacta caatcgcatc tccagctaca gcaacaagtg ctcagcccat gcagtgagtt 180 

cgtaaggcaa cagcatagca tagtggcaac ccccttctgg caaccagcta cgtttcaatt 240 

gataaacaac caagtcatgc agcaacagtg ttgccaacag ctcaggctgg tagcgcaaca 30 0 

atctcactac caggccatta gtagcgttca ggcgattgtg cagcaactac agctgcagca 360 

ggtcggtgtt gtctactttg atcagactca agctcaagct caagctttgc tggccttaaa 420 

cttgccatcc atatgtggta tctatcctaa ctactacatt gctccgagga gcattcccac 480 

cgttggtgtg tctggtactg aattgtaata gtataatggt tcaaatgtta aaaataaagt 540 

catgcatcat catgcgtgac agttgaaact tgatgtcata taaatctaaa taaaatcacc 60 0 

tatttaaata gcaaaaaaaa aaaaaaaaa 62 9 

<210> 12 

<211> 158 

<212> PRT 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 12 

Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys Asn 

15 10 15 

Ala Ser Ala Arg Phe Asp Ala Leu Ser Gin Ser Tyr Arg Gin Tyr Gin 

20 25 30 

Leu Gin Ser His Leu Gin Leu Gin Gin Gin Val Leu Ser Pro Cys Ser 

35 40 45 

Glu Phe Val Arg Gin Gin His Ser lie Val Ala Thr Pro Phe Trp Gin 

50 55 60 

Pro Ala Thr Phe Gin Leu lie Asn Asn Gin Val Met Gin Gin Gin Cys 
65 70 75 80 

Cys Gin Gin Leu Arg Leu Val Ala Gin Gin Ser His Tyr Gin Ala lie 

85 90 95 

Ser Ser Val Gin Ala lie Val Gin Gin Leu Gin Leu Gin Gin Val Gly 

100 105 110 

Val Val Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Ala Leu Leu Ala 

115 120 125 

Leu Asn Leu Pro Ser lie Cys Gly lie Tyr Pro Asn Tyr Tyr lie Ala 

130 135 140 

Pro Arg Ser lie Pro Thr Val Gly Val Ser Gly Thr Glu Leu 
145 150 155 

<210> 13 

<211> 603 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 



<400> 13 

gaagcatagt agtagaatcc aacaacaatg aagatcattt tcgtatttgc tctccttgct 60 



attgttgcat gcaatcgctc tgcgcggttt gatcctctta gtcaaagtta taggcaatat 120 

caactacagt cgcatctcct actacagcaa caagtgctca gcccatgcag tgagttcgta 180 

aggcaacagt atagcatagt ggcaaccccc ttctggcaac cagctacgtt tcaattgata 240 

aacaaccaag tcatgcagca gcagtgttgc caacagctca ggctggtagc acaacaatct 300 

cactaccagg ccattagtat tgttcaagcg attgtgcaac agctacaact gcagcaattt 360 

agtggtgtct actttgatca gactcaagct caagcccaaa ctctgttgac cttcaacttg 420 

ccatccatat gtggtatcta ccctaactac tatagtgctc ccaggagcat tgccactgtt 480 

ggtggtgtct ggtactgaat tgtaacaata taatagttcg tatgttaaaa ataaagtcat 540 

acatcatcat gtgtgactgt tgaaacttag ggtcatataa atctaaataa aatcatctta 600 

cct 603 

<210> 14 

<211> 156 

<212> PRT 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 14 

Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys Asn 

15 10 15 

Arg Ser Ala Arg Phe Asp Pro Leu Ser Gin Ser Tyr Arg Gin Tyr Gin 

20 25 30 

Leu Gin Ser His Leu Leu Leu Gin Gin Gin Val Leu Ser Pro Cys Ser 

35 40 45 

Glu Phe Val Arg Gin Gin Tyr Ser lie Val Ala Thr Pro Phe Trp Gin 

50 55 60 

Pro Ala Thr Phe Gin Leu lie Asn Asn Gin Val Met Gin Gin Gin Cys 
65 70 75 80 

Cys Gin Gin Leu Arg Leu Val Ala Gin Gin Ser His Tyr Gin Ala lie 

85 90 95 

Ser lie Val Gin Ala lie Val Gin Gin Leu Gin Leu Gin Gin Phe Ser 

100 105 110 

Gly Val Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Thr Leu Leu Thr 

115 120 125 

Phe Asn Leu Pro Ser lie Cys Gly lie Tyr Pro Asn Tyr Tyr Ser Ala 

130 135 140 

Pro Arg Ser lie Ala Thr Val Gly Gly Val Trp Tyr 
145 150 155 

<210> 15 

<211> 601 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 15 

attatacaac aaaaatttaa aagaactagt gtcctgcaac aatgaagatc attttcgtct 60 

ttgctctcct tgctattgct gcatgcagcg ccactgcgca gtttgatgtt ttaggtcaaa 120 

atattaggca atatcaggtg cagtcgcctc tcctgctaca gcaacaggtg cttagcccat 180 

ataatgagtt cgtaaggcag cagtatagca ttgcggcaag caccttcttg caatcagctg 240 

cgtttcaact gagaaacaac caagtcttgc aacagctcag gctggtggcg caacaatctc 30 0 

actaccagga cattaacgtt gtccaggcca tagcgcacca gctacacctc cagcagtttg 360 

gcaatctcta cattgaccgg aatctggctc aagctcaagc actgttggct tttaacttgc 420 



catctacata tggtatctac ccttggtcct atagtgcacc cgatagcatt accacccttg 480 

gcggtgtctt gtactgaatt ttcacaatat tgtagttcgg aagtgaaaat ataagctcag 540 

gtatcatcgt atgtgacatg tgaaacttga ggtgatataa atagaaataa aattatcttt 600 

c 601 



<210> 16 

<211> 151 

<212> PRT 

<213> Oryza sativa 



<220> 

<223> 13kD prolamine 



<400> 16 

Met Lys lie lie 

1 

Ala Thr Ala Gin 

20 

Val Gin Ser Pro 
35 

Glu Phe Val Arg 
50 

Ser Ala Ala Phe 
65 

Leu Val Ala Gin 

lie Ala His Gin 
100 

Arg Asn Leu Ala 
115 

Thr Tyr Gly lie 



Phe Val Phe Ala 
5 

Phe Asp Val Leu 

Leu Leu Leu Gin 
40 

Gin Gin Tyr Ser 
55 

Gin Leu Arg Asn 
70 

Gin Ser His Tyr 
85 

Leu His Leu Gin 

Gin Ala Gin Ala 
120 

Tyr Pro Trp Se 



Leu Leu Ala lie 
10 

Gly Gin Asn lie 

25 

Gin Gin Val Leu 

lie Ala Ala Ser 
60 

Asn Gin Val Leu 
75 

Gin Asp lie Asn 
90 

Gin Phe Gly Asn 
105 

Leu Leu Ala Phe 



Ala Ala Cys Ser 
15 

Arg Gin Tyr Gin 

30 

Ser Pro Tyr Asn 
45 

Thr Phe Leu Gin 

Gin Gin Leu Arg 
80 

Val Val Gin Ala 
95 

Leu Tyr lie Asp 
110 

Asn Leu Pro Ser 
125 



